weanling r a t s . I n a closed r e c i r c u l a t i n g system using t h e Mortimore p e r f u s i o n apparatus 18-21 day o l d r a t puppies were perfused with no s u b s t r a t e , 10 mM glucose and g a l a c t o s e a t 1, 2, 4 , 10, 20, 40 and 60 mM. Glucose production peaks a t 2 mM g a l a c t o s e . Galactose uptake i s s a t u r a t e d by t h e 10 mM l e v e l of g a l a c t o s e . ATP decreases with c i r c u l a t i n g g a l a c t o s e > 4 mM. The l e v e l s of t h e L e l o i r pathway enzymes remain cons t a n t w i t h time and s u b s t r a t e l e v e l f o r a t l e a s t 135 minutes of perfusion. UDPG/UDPgal, G-1-PIG-6-P and l a c t a t e f p y r u v a t e r a t i o s remain unchanged a t varying l e v e l s of galactose. No g a l a c t i t o l o r g a l a c t o n a t e was produced by t h e s e l i v e r s a t any l e v e l of g a l a c t o s e . This system provides an e x c e l l e n t p h y s i o l o g i c a l model f o r t h e i n v e s t i g a t i o n of t h e r e g u l a t i o n and c o n t r o l of g a l a c t o s e metabolism.
The l i v e r i s both t h e p r i n c i p a l organ f o r g a l a c t o s e d i sp o s i t i o n and a l s o a t a r g e t of g a l a c t o s e induced t o x i c i t y . I n t h e t r a n s f e r a s e d e f i c i e n t galactosemic i n d i v i d u a l t h e neonat a l p e r i o d i s t h e most s i g n i f i c a n t and hazardous. For t h e s e reasons we have undertaken s t u d i e s of g a l a c t o s e metabolism and i t s consequences i n t h e i s o l a t e d perfused l i v e r of t h e
weanling r a t s . I n a closed r e c i r c u l a t i n g system using t h e Mortimore p e r f u s i o n apparatus 18-21 day o l d r a t puppies were perfused with no s u b s t r a t e , 10 mM glucose and g a l a c t o s e a t 1, 2, 4 , 10, 20, 40 and 60 mM. Glucose production peaks a t 2 mM g a l a c t o s e . Galactose uptake i s s a t u r a t e d by t h e 10 mM l e v e l of g a l a c t o s e . ATP decreases with c i r c u l a t i n g g a l a c t o s e > 4 mM. The l e v e l s of t h e L e l o i r pathway enzymes remain cons t a n t w i t h time and s u b s t r a t e l e v e l f o r a t l e a s t 135 minutes of perfusion. UDPG/UDPgal, G-1-PIG-6-P and l a c t a t e f p y r u v a t e r a t i o s remain unchanged a t varying l e v e l s of galactose. No g a l a c t i t o l o r g a l a c t o n a t e was produced by t h e s e l i v e r s a t any l e v e l of g a l a c t o s e . This system provides an e x c e l l e n t p h y s i o l o g i c a l model f o r t h e i n v e s t i g a t i o n of t h e r e g u l a t i o n and c o n t r o l of g a l a c t o s e metabolism.
EFFECT OF GESTATIONAL AGE ON THE UTILIZATION OF INTRAVENOUS AMINO ACIDS I N THE FIRST WEEK OF LIFE. M.H. Bryan, G.H. Anderson, R.N. Roy, K.N. Jeejeebhoy. The Research I n s t . of The Hosp.
f o r Sick Children, Depts. of P e d i a t r i c s , N u t r i t i o n , Medicine; Univ. of Toronto, Toronto, Canada. ( I n t r . by P.R. Swyer)
The use of intravenous a l i m e n t a t i o n i n newborn i n f a n t s has increased where o r a l n u t r i t i o n i s inadequate. This study rep o r t s t h e response of 28 newborns ( g e s t . 28-40 wks) t o a t o t a l p a r e n t e r a l i n f u s i o n of 3.0g L amino acid/kg/day i n d e x t r o s e during t h e f i r s t 7 days. The i n f u s a t e contained no t y r o s i n e o r c y s t i n e . N r e t e n t i o n r o s e with maturity from 28-30 wks and remained constant from 31-40 wks. N l o s s e s were a s urea and not a s a amino N , suggesting t h a t even <31 wk newborns hgve t h e c a p a c i t y t o u t i l i z e amino a c i d s f o r gluconeogenesis. Blood amino a c i d l e v e l s were s i m i l a r on days 1 and 6. Phenylalanine l e v e l s were normal and t y r o s i n e l e v e l s r o s e i n d i c a t i n g convers i o n a t a l l g e s t a t i o n a l ages. Cystine l e v e l s were n e g l i g i b l e , methionine l e v e l s high and taurinelmethionine r a t i o s low sugg e s t i n g t h a t c y s t i n e i s an e s s e n t i a l amino a c i d i n <31 wk inf a n t s . These f i n d i n g s r e v e r s e w i t h i n c r e a s i n g g e s t a t i o n . The evidence suggests t h a t N r e t e n t i o n i s dependent upon maturation of anabolic p r o t e i n enzyme systenis and t h a t t h e amino a c i d cont e n t s of a v a i l a b l e i n f u s a t e s need t o be v a r i e d according t o g e s t a t i o n a l age.
N out Urea N a amino N N r e t a i n e d *&. Med., S a l t Lake City.
Necrotizing e n t e r o c o l i t i s (NEC) i s a c a t a s t r o p h i c d i s e a s e t h a t occurs i n 5% of admissions t o our neonatal ICU. Although a number of a s s o c i a t i o n s have been suggested, t h e pathogenesis
of NEC has not been defined. Based on observations i n our nursery t h a t : 1) t h e incidence i n c r e a s e s with prematurity (60% of c a s e s occur i n < 1 2 0 0 G i n f a n t s ) , 2) t h e incidence increased a t about t h e time increased emphasis was placed on o r a l a l imentation, 3) we have found increased f e c a l reducing subs t a n c e s i n 10-14 i n f a n t s f o r 1-5 days p r i o r t o developing NEC, 4 ) f a t a b s o r p t i o n i s decreased i n t h e newborn, we i n i t i a t e d a c o n t r o l l e d c l i n i c a l study t o determine t h e e f f e c t of formula on development of NEC. I n f a n t s (1200 G were randomized and fed e i t h e r a standard premature formula (PF) o r a 0.67 c a l f m l elemental formula (EF) with medium chain t r i g l y c e r i d e s . The g e s t a t i o n a l age, b i r t h weight and s e v e r i t y of i l l n e s s was s i m i l a r i n the two groups. The average r a t e of i n c r e a s e of formula feeding during t h e f i r s t 8 days was s i m i l a r (EF=19.4, PF=16.7 ml/kg/day). NEC developed i n 7 of 8 i n f a n t s fed EF and i n 2 of 8 fed PF ( p <.005). The incidence of NEC i n t h e PF group was unchanged from t h a t occurring during t h e previous 16 months when 20 of 76 i n f a n t s 41200 G developed NEC. I n a r e t r o s p e c t i v e review, 5 i n f a n t s w i t h 2 o r more episodes of NEC had been fed EF on recovery from t h e f i r s t episode. The high osmolarity of EF may be important i n the increased incidence of NEC i n EF fed i n f a n t s .
STUDIES ON THE ETIOLOGY OF ACUTE INFANTILE DIARRHEA. Robert
-B o r t o l u s s i , Maria Szymanski, Richard Hamilton and P e t e r Middleton. Res. I n s t . , Hosp. f o r Sick Children, Dept. of Ped., Univ. of Toronto, Toronto, Canada.
Over a 14-month period we examined g a s t r i c and duodenal j u i c e and s t o o l s from 17 a f f e c t e d i n f a n t s i n t h e a c u t e phase (within 3 days of onset) and convalescent phase (5 and 20 days l a t e r ) of t h e i r i l l n e s s . A l l were h o s p i t a l i z e d w i t h severe dehydration, none had b a c t e r i a l pathogens c u l t u r e d fromstools. I n t h e a c u t e phase, duodenal j u i c e contained v i r u s p a r t i c l e s (seen by e l e c t r o n microscopy) i n 12 of 1 7 c a s e s , a s p e c i f i c d i p l o r n a v i r u s (orbi) i n 1 0 , adenovirus i n 2. The d i p l o r n a v i r u s was seen i n s t o o l s of 6 of t h e 10 i n f a n t s . Virus was not seen i n g a s t r i c juice.
I n t h e convalescent phase v i r u s was n o t seen i n duodenal j u i c e o r i n s t o o l .
I n a c u t e phas> duodenal j u i c e f a s t i n g t o t a l b i l e s a l t concentrations were above t h e c r i t i c a l m i c e l l a r c o n c e n t r a t i o n ; t h e r e was n e g l i gi b l e f r e e b i l e a c i d , IgA c o n c e n t r a t i o n s , 8.4 + 1.1 mg/100 ml ( m i s d ) , were normal a s they were i n convalescent j u i c e , 7.4 + 2.6. Candida a l b i c a n s was c u l t u r e d from 3 acute phase duodenal j u i c e s , one of which contained diplorna v i r u s . B a c t e r i o l o g i c a l s t u d i e s on t h e same juices found no known pathogens. Our findings support t h e view t h a t non-bacterial a c u t e d i a r r h e a i n i n f a n t s i s v i r a l . We have i d e n t i f i e d a s p e c i f i c agent i n t h e majority of our c a s e s which does not appear t o d i s t u r b b a c t e r i a l f l o r a o r t o a l t e r s e c r e t o r y IgA concentration i n t h e upper gut.
PORTACAVAL SHUNT AND LIPID SYNTHESIS. H. P e t e r Chase and Thomas E. S t a r z l . Univ. of Colo. Med. C t r . , Depts. of P e d i a t . and Surgery, Denver, Colorado.
A 12 y.0. g i r l with homozygous type I1 hyperlipoproteinemia has had marked improvement following p o r t a c a v a l (PC) shunt (Lancet, i i : 9 4 4 , 1973). I n an attempt t o e x p l a i n t h e reduct i o n i n serum c h o l e s t e r o l (chol) l e v e l s , 7 dogs were given end-to-side PC anastamoses and 3 had sham o p e r a t i o n s . F a s t i n g presurgery mean serum chol l e v e l s i 1 SD were 193 + 29 mg% i n c o n t r o l and 196 i 14 mg% i n t e s t dogs. Chol l e v e l s were s t at i s t i c a l l y lower (p < .01) 1 month following surgery ( c o n t r o l s = 205 i 27 mg%; t e s t s = 127 f 21 mg%) and t h e r e a f t e r . The r a t e of chol s y n t h e s i s from a c e t a t e -2 k was measured i n v i t r o on l i v e r b i o p s i e s from t h e same dogs. There were no d i f f e rences i n t h e f a s t i n g r a t e of chol s y n t h e s i s i n t h e pre-shunt dogs o r a t 1 o r 4 weeks a f t e r surgery. However, fed dogs a t 6 weeks had a higher r a t e of chol s y n t h e s i s f o r t h e c o n t r o l s (1060 + 325 cpm/ug chol) compared t o t h e t e s t s (599 + 236 cpm/ ug c h o l ) . I n 7 o t h e r dogs, a l l blood from t h e p o r t a l vein was supplied t o t h e r i g h t lobes and from t h e IVC t o t h e l e f t lobes of t h e l i v e r . The r i g h t lobes had a higher r a t e of l i p i d synt h e s i s . I n 8 o t h e r dogs, t h e p a n c r e a t i c blood was supplied t o t h e r i g h t lobes and t h e i n t e s t i n a l blood t o t h e l e f t lobes. The l e f t s i d e now showed a higher r a t e of l i p i d s y n t h e s i s . These s t u d i e s i n d i c a t e t h a t , a t l e a s t i n t h e dog, food o r o t h e r f a c t o r s absorbed from t h e i n t e s t i n e , more t h a n panc r e a t i c hormones, r e g u l a t e t h e r a t e of h e p a t i c chol s y n t h e s i s . Riboflavin d e f i c i e n c y may be more prevalent than previously suspected i n c h i l d r e n in whom t h e main s t a p l e s of t h e i r d ie t a r y regimen a r e cereal grains and beans. The l a t t e r a r e poor sources of t h i s vi tamin. However, l a b o r a t o r y methods t h a t could s p e c i f i c a l l y d e t e c t t h e d e f i c i e n c y were not a v a i l a b l e . Recently, i t has been shown t h a t the determination of the degree of s a t u r a t i o n of t h e enzyme e r y t h r o c y t e g l u t a t h i o n e reductase with FAD, a r i b o f l a v i n coenzyme, was a s e n s i t i v e and s p e c i f i c i n d i c a t o r of r i b o f l a v i n deficiency in a d u l t s . W e have shown t h a t t h e method i s a p p l i c a b l e t o i n f a n t s and c h i l d r e n . W e then s t u d i e d 100 i n f a n t s and c h i l d r e n ranging from I week t o 16 years of age. None had d i a r r h e a , vomiting o r malabsorpt i o n . 1 1 were found t o be d e f i c i e n t , and with one exception, t h e i r ages ranged from 4 t o 16 years. One i n f a n t , 8 months old who was d e f i c i e n t , had neuroblastoma. In general, t h e i r d i e t s were c h a r a c t e r i z e d by low milk, meat and egg consumption. None had chei l o s i s o r corneal v a s c u l a r i z a t i o n . Most were below t h e 50th p e r c e n t i l e f o r height and weight. Because of r i b o f l a v i n ' s important r o l e in biological o x i d a t i o n and reductions, a deficiency of t h i s vitamin may a f f e c t growth and development of children. Since many c h i l d r e n consume l a r g e amounts of s t a r c h e s and sugar, r i b o f l a v i n deficiency may be more widespread.
QUANTITATIVE ESTIMATION OF RIBOFLAVIN

